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Abstract of JP7283116 

PURPOSE:To provide an X-ray projection 
aligner which enables use of a telecentric 
optical system in both an object side (a mask 4 
side) and an image side (a wafer 7 side). 
CONSTITUTIONThis X-ray projection aligner 
comprises at least an X-ray source 2, an 
illumination optical system 3 for casting X-ray 
emitted from the X-ray source 2 on a reflection 
type mask 4 and a projection imaging optical 
system 6 which projects and images an image 
of a pattern formed on the mask 4 on a wafer 
7. The device is provided with an X-ray beam 
splitter 1 which vertically directs main beam of 
X-ray from the illumination optical system 3 to 
a surface of the reflection mask 4 and directs 
main beam of X-ray vertically reflected by the 
reflection mask 4 to the projection imaging 
optical system 6 parallel to an optical axis of 
the optical system 6. 
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mmmm^m^h<oxm<D^%m^mmmm-7^ t> 

[s»*3S 2 ] fusexsit tr-A* :/ * # -« v iJ>ft < 
iTSit*^ 1 BB»©Xjg&Jg«3fc§£H. 

3 ] ltriax^tr-A^7- >; » * -©hp«s 
i ttzmmm 1 ~ 3 tBts©x &a§jgg?^g 0 

iB$g©X^&§gSS3fcS£a. 

t & mm^m t . itriEt^n^igfc j; o s»i*s*$d § nfc 
x^f-A^yy v z-zmmtm^mcism-stitcx 

tcC &&^£?*f»^53Btt^Xtt&$R%«IK. 
[lf*S7] ftiiBXiilfc'~AX:/y y £-©, ffifflX 30 

fc S e 4 sit&S l ~ 6 IBftOXS&lgff % 

[0 0 0 1 ] 

[aa*±©fira*«r ] a^iHtt. x^ v -f -«* 

Kffll»i&n.5X«a««5ISRKKH-r**»0-C**. 
[0002] 

IfiLtSttSfcabK. ftSftaMftlft OSfil 9 3~4 3 6 
nm) icftfc-oT, CftJ:«58a*©iS«,>8cX« (?ffi*5 
~ 2 0 n m ) ^ffiffl Ltc&& V V if 9 7 j -SWiHIE 

sn-c^s. c©^«c«ffl3ti&xaaaaB«3iaaiB 

[0 00 3] xsoigsi-eit ^&4MRB&%« 

^3 5-&t-©iis©3e^^ffifflrtai\ ^-©fc 50 
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X«*^S*f**0«UrS«3ii&«S*A*f 5 5~t>, ^ 
[0 004] MASIf 2 1 0 0 KKifi^KSf** 

mm x*&sft«:g»*rs c £ fewtir* § 

#s, 10 0 %K£l\R*f3Sl*f#6*i&l\, 3 >©L 
©JR« (I2.3nm) ^fJS^ftffiiJ-C^ 4 

6ft*#>* 8*1 3~1 5 nmTB, AttfcK J: 6"T 7 
0%H£T*S. ^U3>©L®tKSJ:0 ^SrSSflJ-C 

[0 00 5] Xi^Cttt, W&fytftM (Synchrotron Ra 
diation Source) Sfcttl/-f-77X7X81f©, 

8!t*a«:x«©»6n*3ew3W«ms4i-5. ffiitsi 

tia^?SiS ; &*TO-rs&©r&-s„ b-f-^x-7x 

xm*&tsimm&imzftz>*><D-cjbz>. 
[0006] mwx&m** mxm$ &mm$. ? 
isx&ffim. (mm) jSE*z>x«R©**aa*ft:»s 

wtMoxm-emwrz, ^Jiim im^? 

^*m< aai-r >7"u>©±icx 

Svx ^ tt, X«*Sltr«^JMlJb«:S«f*©{S^» 
«-*Bf3e©J^K«:ia!W * C iK J: or ^ 3f - 0 
fc4.©-C*S„ 

[0 00 7] jgjiMvXi'-eCJ:, X,fS©tRiK4JIP^.-5?c 
fe(C, 0.1 /imflffi«T©Jl§©^KJIi§i%^>yb 

(1 OOmmJKi) ©•v^&fWfS 

[0 0 0 8] c©J:0iS:v^i'±(c^§nfcA^-> 
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Mm±i*^%lA*ffiTE-t -5 C £ B@Sf-e&5„ 
[0009] -ect, I4Kmt<t 5 & > ^7 -Jl< 
Fft^^jg^ftTt,^. C©m2 0B> tEW2 

i & zmrnvmrntc »m ntm^mwrnomm ( y > ^" 

y j F ) 2 2ftr*^*miE2ft-cu-g>„ vxi>2 
3 ±© y > ^7 -f -JI/ F 2 2 a x 7 r - 2 4 _h© y 

4±©S*«^©A*3»> ^©*i^t?«0.5 mm 10 

[0010] «**ff 14^1^^^, ffl 

i!f?X^±TS§ 1 2 0 mmSK©PMW©ai36fR« 

0X30 mmeK©S8fflWS:-^ffi©«36«**a{«"r 

[0011] 20 
[ awatjBifc U i 5 £ T 5 Mi 1 6 ©Si$l§:)£« 
■©Sa^flOfc^SKB. fH2>h'J^ i>Uft¥3kifi 

IJ&5!^ Bffeffifcfc », > r ^-rtXD&V i>£%Mfr%ffltc 

h y 9 h y 9 * £i^„ am. »*M 

fei ^^ib^Wcm brsfift©-?. cne.©^6ia 

[0012] ^*©§|^*ffl^/c^^T'«, «fft 
{bij (vx^M) fefeffl (<jx7rH8) i>mjfti>ru 30 
■fe> h y 9 * &iSJB#^*wsftTt»&. f-u-fe> 

h 'J 9 * ft3£^J£?rffl ^ 5Ci ©jpJj&B. -v* * SfcB 
•5 x 7 7 -3W*«D?lfiFK»»0T fe3e*»©fS*»9Et> 

[0013] tCW H 5 KSt «t 5 ttfi£3fe©*CX* 
-fe> h y 9 9K.t%> ttimmtcifi, JSIMVX ^ 4 * 

«*> b, fxt'miicttistmm.tc-rzttiZJFujmt? 

**) . WWm < ^fflij) h y 9 ^{c Ufc^ 

[0014] z<D£ f jt£wmx.*$^-ch. ytmicntox 
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[0015] #imbb. c<d£>? temm&Lttm&xtes 
y hid ©i^Tfn:> v y 9 ^tt^fe^sstfwr* 

[0 0 16] 

[»®%«?^-rSfc*©^] *©fc«>> fcSBDIB*- 

j^fis s tut** z - >©#t* ■? x 7 t - ±KSjeii<rr s 
mm&yt^m t *. 6 a 5 x«js:^s^b«:*j ^-r , 

«IBJ^3fc^3^6©X«©aE^*«nES*S[v^ * 

©«ffi«caeA«s«*»-3. BfriajsiMvx i'-cgias 

»U/cX^©±^^«?IHSS5^^S^, 
<D%M £ ¥ff ASf $ -SS Xi^ tr- A -x v" y 9 

[0017] ^Wtt^ntc rff)iaxi^t--Ax 

£ *> 6 «c « C £ £ -T -51**31 1 f B*g©X©^^ 

ic rMiax^b'-Ax^y 9^-©^PSPK:, ItibSai 
^Bjgi'&^-rs^©^^*^^?: £&#ffc£-r 

Slt*^2iBtg©XSSiJ^^® (11*513) J 

[0018] sfcv $%m^0(c rffnax^e-A^ 
^y»3f-t. ^•©*S(c^LrW&*i^'NffiSb$ii 

*»MB*EK r|g|BXiie-AX7 - y 9 ir-©ia»* 

«warr-s«^®*«wfcc £^#i!t£-r-s»it*^ 1 ~ 
4 fB«g© x^K^s^s («wa«5) j *ii«TSo 
[0019] sfc, *^(j^A(c rw&mvxmv- 
9*>-*JDaft-rsjDaft*a£, tuia^n^tc 
iO^a^^ostxfcX^t'-AX^y 9 £-£fMBJR 

tt^aKJKwstifcxaie-A^^y 9 ^-£^-rs 

SSfc#«£*WeR»fce £*#15[£-rSlt*iI5fBtg 

©x«s^s*»s (ff*^6) j *ii#t-r5 0 s/c, 

X»C*r-rSSI**£@3l^£**L<XBI^L.< L> 
T^cSC £?:#»£ -r^«*II 1 -8IBtt©XiKiSagK 

ytmw (it*S7) j *ffi«-rs 0 

[0 0 2 0] 

[ff«] ^^K^*xaawe«Maw©«*iaia 
oia 2 0 ri^Bj-r -5 . ei 1 Rzm 2 ic^-rsB-c 

Bs ®mi £#ffll (f*7r-«) ©M^ 

#7- H2 > h y 9 ? % y > #1 -f -JU FK«*S«36^* 
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[0021] ccDxai***. sr. xitf-A^^y 

sr*-l{cJ:*)SW (HlOfl^) XttSil (H2©*§ 

v * * 4 ©ifilu K « > RSKttfc JRffl&«J**IWIRr 
&tctb(DZ V v V 9 fclStf 5Ci * t, l>„ JKMMv io 

» * - IK «t 9 a® (H 1 ©*&£•) XttEM (H 2 ©*§ 

s«fc«. sag*s*je*3fi8'sA«S"tt&. c©£ 
# . mmmm^m e ^©si» k we* s aw x«3t 

^©^^©#[61 i &X3ttfle&&R 6 <3WfeW i * mfic 
t5. CtiT*. igjffcfiij (vxiMgfJ) #s^nz> h y „ 5> 
Sc«CXt8KK«5e«**«UiSr 2Ci«5-CtS„ 
[0022]')*77-7B l *©»ffi*JSaBttflefc£ 
IS 6 ©#W(c>fcf LtSitic ft S <fc 5 (cKS^nr *s D . 

mm ( •? * ^ 7 -fflij ) -c fc t > h y v $ tsmtmi 20 

*>tl-5„ — ffliCfflt~Ci*Z>ffi&U, M;U£iPl0.5 mm. 
S3 3 0 mmgJSCRatRCDttHa©^ 

63S^rSCi«c«fc-3T. 3 0X30 mmggC^M 

[0 02 3 ] CCD«*S*«*bfc6. <7*?7-7©{i 
g^re>L'-C (^^tt) . &©&36%?t5. C© 
iS&Xf-y^-T^F - ** + >«rf|5*»Diire£ 
Kj;-5f)i77-±H4!S*tS. #f6?>§ X 30 

it-A^^iJ^-B, >J>&<£fc. WPBfr&flr-S 
SSi. »HP3B*S?J:5fc»*^K:«M*Ortt* 

2) . C©J:^ifeXsKf-A^7'y l©*fig©— 
09£0 3 fc^ST (13 a fc£¥B0, EI 3 b ttWMEl) 

%fttmmmm.*n^mm 1 1 to&«is (hpas) i 2 

1 3jW&£3ftTl,»4. HPSB12B, XJSWaBltea: 
[0 024] Xlgf-AX^y ? £-©gfP§KCW:. e 

t» (it*^3) . u-t&mm 1 3©3skjw^+ 

ftffiffieW Sal 0 it^iS-a-K HPaJK«W 
fc*tt©3d*» 1 4 K J: K> . Bae^JIM 1 3 (3: 

6 ©^>6rnfcfi«{csasn^© 
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[0025]fCT. X^f-AXT - ';^-^ ■€■© 

C£##*U=> (f»*^4) . «Jfc. X^b'-AX^'y 
» * - 1 SfoSiKTOWt, M^.«**TfJ©li 
PSPl 2©«*^{cJS»3«^Ci«:j:«3. MgA7 

*m <■ c t ace s s a iL&mm 1 s». sssasi 4«c«t 
»)iiassnri»i«^'cfe, «m^>rc»*»©t?*s. bp 

5) . BP^. Xit*-A^7-';7^-l©lI*W 
£^g*£ imtf. XM4«BS«I9:^& C isWIff * l> 
\,\ XWMtiti&KXt, mcp (•v , w'^n?i'>^;i'7'u 
-h) . TnSTiffSe. Xitt^^-F. XSCCD^C 

[0 02 7] Wittf . HI 1 OHKJSteKtt, JHTOfc* 

$3*e.©x»x8t-AX7 - i; ^ i *@it-rs 

MgiobeiLttit, ^msnsx^^K© 
fiTKiotxgf-A^yy 9 a?- i ©ffia^^nr 

[0 02 8] 02©@2g©JS^C{3:. X U 9 h 9 

±tcx«iftmei 0 btRtom. t^tHsnsxifa 
®mu$titcxMv~j>.zyv v ^-^mriB^^mtc 

[0 02 9] BtriBJR«*©(C^«i!f©^«© 

x^-A^'j^-4)i!!iirfc<. -tor. 

*ftmv?tiz>m.%icm%d&®&mtc£ m& (^«©x 

« U r feJM6*#±r *si»36* & < & 0 , xng®»®^ 
C b WIS 

[0 0 3 0] id^T, Xlt-AXyj^-lKX 
«W*A«r*4. ^•©-§|5ttSlfL/-g|5«^3iiL'T. g| 
91^111 3(C^S^So *«W«c*»3&>S«cX«S 
(Witt*. Hl*»J:Wa2> K*st*-C«. M 
W*^6«3 3&»6ffl&X*tt. S:i5fe«^^6KMS$ 
TCDIHIfc. XSK-AX^'J 9^-1 T— @©S*fi — 
H©^3S*ff^o 

[0031] se-^r. saKisflofe^e'vAStrsxai 

RXTKJtMrS. R + T + Att— &£(DV (A« 



&mmtDWM.) . R = T©l${CRxT«&;rt;4&?K & 

,t, x^tr-A^yy 9*-©, «fflx««c*f^-ss 

8«4 jtS5ft4S4 £^ L < XBBg^L- < C iWi b 

<,> <«*3B7> o 3MHR1 s©aw«**rs-£. £fef* 

BifflHU ®jl*»fiT-r€»<D-C. CCD^fr (R = T) 
[0 03 2] #f&WC3&>J5>£^JiJI*4 utb, 
/WJR. ay^AA^ft^t #©&*&#•£*>•& 

©5%. ts-rn^— o©ffi^tj-tt-essiKig^ii«jB 
©-cb&i^. 

[0 0 3 3] 

[JUfeW £t\ #fPJ3iC#^SX|gt*-AX:/y 9# 

-©{^^©^iK-ov^triftK-rSo H6 BXiKK- a 
y ^-Of i ©fm*jS4^tE-c&5. *r» 20 

MMW^ Utciy V 3 >^ * 7 r - 6 1 C^MKiffiC V 
D (Chemical Vapour Deposition) {C«fc?h J¥§0.1 M 
mO>>';3>t-fh7-fF (Si, N 4 >*«BMW 

[0034] C©±iC7* M/yxh%i$^ 

If-AX7 - 'J 9£-©5£ (MPW) ifc£fK#©U^ 

>y--f h^-f KJ85CF, *f**ffi<,>fcR I E (Reacti 

ve Ion Etching) (C«t 9 X 9 ^>^LT % Xiltf-AX 30 

-fVvjt-oM (MPS) 4&£§|5#»£$ft/c~>y 

r7-( FIB 6 2*&}&-r2> (136 a) . 
[0 0 3 5]^K, C©i"j3>^i77-6 1(DiI 
(ciSMi&v h a 5? y >^ccj;D > * y T'-r > 
ii/')3> (^3R) ©^»«8 3*JK)«-*-* (H6 
b) . ^JBM6 3©JiTO«4«JfS*B> Xgt'-AX^ 

J»6 2%VX^iLT. KOHTk^SSKiO. ~>y=>> 
■)*7 7 -6 1417 ^>^bT. ^§5 (PUPS) 64 40 

OK0H*«)SicgSn5©t?, ^BIS©mJBB <V 

ija^x77 -KWpjKjBfiR-rsB) y 4 

ovy3>'?i77-6 1 tixyg^^Sft-rtc^S© 
3©33*»6 53W&S3ft5. (06 c) 

[0 0 3 6] Sf, M*.B\ 5/ya>>>*77-S;£o 
»«7 1 ©«HK, Jl§ 1 nmUmcv * h W?* h 7 50 
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y > *k «t i3 . ^& y 7'^> 4 y 3 >©^sis 7 3 
aw* (S7a) . g>mm 3<DmM&tmmmu, x 
Sb!-AX7"'j^- ©B»f a© A*m 4 . s«*:su*» 

[0 0 3 7] HBCX^j £ y >^{Cj:»3^L//c|»« 

a»£#r# otcia< fe-sj:^ KBia^fefF*wa-r*. jm* 

WKtt. Jj£J»l$©*fXJE*£M?t <0|*.«5mTo r r 
flK) «fc 0 2 0 mT o r r Sffi) 

tci"***. #t»tt. JdaW$*c3SRj&mtf\ 10 0'CH 

S(c»^-r-s> c 4tc «t oTi*i§pis^*{s-«-r 5 c 

[0 0 3 8] t©<fc5iCLT«TSK:^JBJ®7 3£ 

JBfiSt/te*R7 l*. r-fe r>^©#WI0r!lfc:«»*- 
•5. ^5-T€>4, l/yxh7 2tt»Wcitt§© 
"C, ^»«7 3*sa£«7 l*6a9*ttiS. t:©^gJgl7 
3 (H7b) *m^WL-?~C. ^-fe^SP (HPS) 7 54 
^SP7 6=&)f^Ur*5l^c^J©««7 4Jctcmmi* 

^^•y ^$©#tt©Wco^Ti^-r?»o 08«, ks 

£-©r#«; (9sw) 4ji®^ (fi»R) ^^-To &mm 
*y ■^^>m(om^ifi3.2 nm« ^y3>js©j?§ 

^6.4 nm> S®^C«1 2Jl*f-CS>'3, £{*©J?3«H 
5.2 nm-CS>-2>„ SW^i3 3%, M3t^«3 4%T?afe 

@®^©^) ttl 1 
[0 04 0] H9(*. iHl3nm, A«ftl5Rt?« 

ffitsxat-AX7-'j 9 z-ommm (wm tmM 
m (MM) *m-r= ^jmr«. *y^»i©J?§^2. 

3nm, S^y 3>Jl©iP§^4.6 nm^ WMWdt 1 3)1 
>Eft*4f), ^©JlS«89.7nmT*S. JS*f^B3 9 
%. a*»4 3%-C*SO-C, CCXit'-AX^'J 

9*-©sw (.jxMimtmmmoim) tti 7%-v$>&. 

[0 04 1 ] m 1 0B, M*l 3 ni, AWfte osr 
ffim-r-sxi^e-A^^y ^-©g«$ (*«) 42 

4.8nm, ^y3>»©HfS^9.6 nm, »il^«4M 
*fr**0, ^{#©W SB57.6nmt?S)S. 5«$«4 1 
%> S®^«3 3%-C*^©^. C©X^tf-AX^y 
9*-©SMi (JK»«42®*©«) ttl 4%T-£3o 
[0 042] JW±H-0©X«t*-AX7'y 9 if-tt. f¥ 

mi IB. iS13nm©sKrait, A*fH4 5 

ST-ffiffl-rsxi^t'-A^^y 9 ^-©jkw (^s) 
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tMMm («sk) *m?. * y y-rymom 

§#33.2 nm, >"J 3>J1©J9§*56.4 nm. fIJlifctt 
eBMTabO^ ^#:©WS(i57.6nmr*-2> < , Sl-f^tt 
3 8%. @jg*«4 4%-C*5©'C, COX^b*-A^ 

■?-<j vz-omm (Kmmtmmmom) «i 7%~c& 

So 

[0 043] &(t\ *#6l§tc*»*»SXi6ga^^S© 
USSWcoi^r^Kj^BJ-rS, H12B. A*W$4 
5e®XgSb'-A^yy 9 *-*ffit,>fc#g&§l!«:rt»J&>.S 

^H^CD*^i'>^-rtR:KBSnr*j»), BBS©* 
KB, H 1 1 &c^Ufc#14©Xi£b--A;2.:/y 9 

[0044] J«gj#3S*3 jfcfcfBfcXSltt. X*tf-A 
X 7" U 9 £ - 1 Ct «fc «3 JS*f § tlfcgvX # * :r-i? 5 (C 

y » *- i %aaufcx*B, xtMAtus ($»©© 

y » h 9*siagstiri^„ c©x y 9 h±tc 
fex^mg <«»n*a©-w) i o b35siswe,nr*j 
«j. x«©gftK*KSws. 

[0 04 5] Xlk'-AX^J 9 jr~l«SSHtr«£. 
XiftfcHiSl 0 a©fB;t)B*iJDU XSMfcffiiSl 0 b© 

So -7^9 A-c^mcmM Ltcxmu. n&xm.v-i* 

tc B 4 ft©IB*EKtt©KMffi*» 6 •SSfc^fcfflt » 

[0046] z<D%&m*, mwm *m) t&m 

(fx7r HBJ) ©WfflUi 7=-U-fe> h y 9 

0.08. Si'JMS^B 1 /4-C*?) , 7&S 1 3 n mSCfcl^T 
0.1 (inKDitMWfli. S^i«?16B, 
7r-^f-i>8 llfc 1 ? x 7 7 - 7 ©SffiKV 

[0 047] — KKK^StiSM^B. IPSO. 5 mm. fi 
S3 0mm©IBt>P3a«©«Wt?*4©T:, vxi-^f 
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[0 048] C©cfc 5 t£?.7~v 7' • T> F • X^^lsfh 

ft*U*)M-?cticJ:-?x. m.ffijS8 1 2 -f 

>?<DV s7 7 - 7^I^ii(->OKf 4ff 5„ *H 
JSM©XSfSUsl^g(CB, Xlt-AX7';?$- 

*a©-W) 1 0 l*JRtt6*iT*»») % Slt^JiM^Tf 
10 3£ <38#) <38#a$> Cc«fct3S^«©i§a[A5 

[0 049] Site, *»W!l©^SBfCB. ^ffi©X 
It*-A^7"y 9 £-£2 OtSCJD^-rSX^f-A^-T* 

y 9 <«afl*s©— tw) i o 3 i. nxtttf i 

0 3 3&>6ffiffl^F©fiEg^X^b*-AX7'y » *-£SBSi 

bTsaft-rioss^si <aafe^s©-«) i o iima 

tihTt,^. XMglO (10a, 10b) (Cin 
rXi^b'-A^7*'J 9 5?- l©568Irt^P §ft£<fc. it 
^K»I§1 o 2(ci«jiLfcXii&b--A*:/y 9 
20 ^- 1 ttv 1 o 3 tcttfefenn^^ffiissss 
snSo 

[0050] xs^K^rx*lb-A^7*>; 9^-1 * 
aeiaaK)jMSfl'±i^iai**/j>KK (i^+»raic) 

imCi*5T^a©t?, XJL—^9 h^ipi(c|nl± 

•rs,, mi 3«, a**«i 5Koxit;-A^^>;?* 

M-e*-5. **S8fi», ^FH/jK©^^^>^*"rt(c 
RSS^rfefJ. 3f^©X^©T-CR6f¥-rS«>©t?* 

30 S., 

[0 05 1 ] X^©2 (ctt, l/-f-77X?X8K 
fflC»rt»*. MW^5R3*>e.ffl&Xai«. XHb-A 

7 v 9 1 *a»ofcxaw*» xtt^ms («^u^s 

©-W) lOaKif). *©?ftR*Ka3ft*. 
4©itl«KB^7^1^{^$lJ|i5-rSfces&©R5I«©MP ; l: 

y 9 I- 9#sgs<**i-cvs. c©x y 9 h±K 
«>xjftKtbe c^d^k©-^'J) 1 0 b#«tf sn, x 
40 *©sit*%ia»^s. 

[0 05 2] Xlt*-AX7"'J 9 5r- l^a-TSi. 
XMlttfBS 1 0 a©ft;frBf|*QU X«l»ffl«l 0 b© 

tttfj«ffiT-rs©-e. isa»*jff%«c(ftferr4ci«*r» 
-So vj^i»4 , cSiaR:JKWL.fcX*«, WKX^tf-A 
x y y 9 » - 1 ^A*f 0 . c n*3Bl b fcf*. 
^^6-AStTSo «Wlttt, S^IS«*^6 
Kli, 2 fe©#»ffl^«©JS*fH^6 & *3&£»*/flt> 
fco SgWB^c ttXlg^JSIf -r S fc*©* y ^t 1 ^ i is 

50 [0 05 3] CO^f^iJ. (VX^ffllJ) 
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r*S„ C ( 1 Jx77-I) MD8K0. 
08, t8/Jvf&*lil/4-C*D, ifcftl 3nm(Cfct^.-C0. 

[0 054] — K(CK3te§nS^Wffi0.5 mm. ;KS 
3 0 mm©iiffl^RM«©M^T?&£©T\ ^^4i>) 

X^4±©^'#->:£'I*:£3£W5. ")s77-7±© 
[0 05 5] C<D£5tj;X?*y7 ■ T> F • X^ + >gfr 

s&sm&d— w i o lasfawfctvcteo. &±i&mm*: 

[0 05 6] Sfc, *^OToaB&RaR:i£> -?HI©X 
St-A^7'J 7 £-£2 0^JRffl-r-5Xi^t:*-A^7- 
y » *-JR»W (JU0fl#S©HW> 103i, Wlfm 1 
0 3*6«M©fig^X8t'"A^7'y v Z-ZMM 

urg&v&m^®. <s3fe^a©-«) i o 2*jkw 

^ti-CU*. X^ffiHl 0 ( 1 0 a. 10b)«:<fco 

txif-A^ ^y » i (vmmwtim-zn&t, m 30 

5 KJR3I*S 1 0 2 (c «fc K> SHU OfcXStK - AX y' >) •> 

[0 05 7] XMKotXiK-A^7''J *£-l£ 
«£>» «^«OiMRff±I^IB**/J , fl5«: <«+#lfflK> 

HMB. O^DXi&tt-AX^y ;/ 5? 

-*ffl^fc#»9!R:*>a>* X^S#^^g©» 3 lUfe 
flit?**. *>*>SSia{*, ^H^©*^? * »<-l*jR: 40 

mm. $ti-cfe 5 . sfseojtgBflEoTrttfp-r s £>©-e& 

So 

[0 05 8] XM2 fCtt. l^-f-77XvX»S : £ 

x-?'y v 1 &5§jtbfcf& v^d'Xf- s>5 (c^f 
y ? h 9 3&sfS®snri^. t©x y h±ft«:xs$i 

[0 05 9] XiK-AX^^-llJWii. 50 



8 3 116 
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iftfcrrsc v^^4-ca»cswb/cx^ 
ssx^h-a^7''j i^Aftfb-rcti<to 

"C» . SJBfS**** 6 K » 2 fe©^ffi^tt©JR«Hr 

x^MS*r-sfefe©*y^>iJ-'y=i>*5 6.&s0 

[0 06 0] W(*flW (vxi'ffirj) iMIJ 

HM> ©WWJi fc-r- Hz> h U f 
C ©**3RCD««!I (fi7r -fflfj) HP*tt0. 
08, iffi/Ng^8^fg-Cab«3, j&Rl 3 nmGCfc^To.l 
wm©««7j^*-rS„ BdBB<l«l&rs& 6 v 
X # X t- - V> 5 <t x V 7 - X f- - V> 8 £ ©^ £ 15$ <- 

IS5-141 jWRSStlTO*. 

[o o 6 i ] m^^^meu, 7x7 7-xy-y 

8K^§ftfc7*77-7©iIK7X7/^->© 
HKK»fcSftS«Wi*Ho.5 mm, ft 
§3 0mm©^ffl^R3ffi«©M«-C*S©r, vX^4£ 
^*^ T -7i^l5lD»JKr'Pl»^ U=tt» 4tf 

9CiKJ:0, 3 0 mmft©S»lK7X i» 4±©^ - 

[0 06 2] •)x77-7i© — 3©«36««*WeL/ 
fc^, l ?s77-^f-y8?:tt!!)^-C')i77-7© 

*38 -ils^lPh 1 2-f>?©7x77-7©^I^$ 
->©l|£2?£fT5. 

[0 06 3] *s©fe^©x^S^S3fcil««:tt, x*fcr 
-J»xyv v 1 ^©MrtTlSS&£#£fca6©?l 

ofeHj^-rsx^f-A^^y »^-fl55Wgp okhwjs 

©— M) 103i, JtSGBSSP 1 0 3#>6ffiflP#©fig~-X 

[0 0 6 4] XlftKtHSl 0KJ;otXSf-A^7''J 
» 3r - 1 ©iSftWftiftl iSfe KaK**® 1 0 Z 
«3 ffl?lHb/cXi^ t'- AX 7' 'Js.$-1 tt, JRJfiSB 1 
0 3(Ctt^6n-tl^-S^li a 0 a t^5n€> 0 
TXlt-AX^V y 1 SKBlf^©*^ 

H**>WRK (^+#18IK) ti-feSCt*-C#S© 

[0 06 5] 

[«?g©^J*] ethOA^K, *»5!KJ:nf35K*IS[^ 
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[0 06 6] *«WtC*>*»*X«e-AX^y ? 

[0ffi©IBi£ftt&BJ] 

can *«w©x*sd^«Mafi»DHW*s«-«WEia 
[H2] *«w©x»sagiB^aR«©fSi0i*svr»JiSia 

[03 ] ^MtCA^^XIf-AXT 1 '; * $-<D—ffl 

Zm-rwmw-wm ( a ) RtffKttKSia ( b ) 

[04] v>>?y<-)u Y%¥^<D-m*^mmm 

0-e$>-2>„ 

[0 5] u&<D$c£MMem3tmm<D~®i*m?ffiim 

[06 ] *»fiic*>*sxit-AX?y » *-*fBH 
■T4*ffi©HW (SS 1 ©*lfS*S;) %«WBTS««Wrli 
0T&-5> <1 

[07 ] *«WK*>36»SXI»K-A^^'y ? *-*ff* 
-r^^S©H?'I (#2©«ffc&Sc) *«M8-rS«W»fffi 
0T&5. 

[08 ] *»WK:ffli>6n4» i ©xiitf-Ax^-y •» 

[09] JISfeM(Cffi^6ti-5*2©Xi^e-AX^'; v 

£-©K»t»#tt0-r*&-5 o 

[010] »«cffli^n5f3tDXfib*-Axyy 

y ^-©s*faa#tt0-cs.s„ 

[0in HB»wtcfflt>6n«»4(Z)x«K-A^^'y 

[012] 2|sai!8K*>3&»*Xi»i8K«*««©» 1 38* 
[013] 4^K*»*4X*ia*ll3SI6B<D*2SEl6 

[014] ^mmc&fr&xn&mmytmmcDmzmn 



,8) ftm¥-7 - 2 8 3 1 1 6 
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[£^#©*Ht©l&BJ] 

1 XiK-AX^'J^- 

2 XSK 

3 JHW36^» 

4 ixMM~?x ? 

5 vXi'Xf-y 
6 

10 8 l )i7T-W-i ! 



9 x y * b 


1 u 




i l 




1 o 
1 Z 


c^Ar /hhi — 


1 o 




1 4 




2 0 




2 1 


** 


2 2 




20 2 3 




2 4 




2 5 




6 1 




6 2 




6 3 


MR 


64 


(■□») 


6 5 




7 1 




7 2 


u^x FJ1 


30 7 3 




7 4 


SS 


7 5 


(»□»> 


7 6 





1 0 1 x*e- a* y v v % -wswm^m. 
k©— w 

1 0 2 x*gt?-Ax ^ » * -mm^m <$afc*a© 

—09) 

1 0 3 xgt-AX7 - * £ -JR*flgB (JKfcWMfc©— 

W) 

40 ± 



(9) 



&WT-7-2 8 3 1 1 6 




CIO) mSW-7-2 8 3 1 1 6 




[07] 






#!3¥7-2 8 3 1 1 6 



[HI 0] 




[112] 



1 1 1 



WAVE LENGTH (A) 



* 1TS 




[HI 3] 




